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A B S T R A C T
Observational studies report a strong positive linear association between alcohol consumption 
and blood pressure but also suggested a lower cardiovascular risk with light drinking compared 
with abstainers. However, this potential cardioprotective effect of low-to-moderate alcohol intake 
seems attributable to a healthier life style in these individuals. Hence, more recent epidemiological 
and genetic Mendelian randomization studies indicated a continuous nonlinear positive relation-
ship between alcohol intake and blood pressure (BP). The risk for hypertension increases in both 
men and women, if daily alcohol intake is at least one to two drinks (about 10–20 g alcohol) per 
day. Alcohol reduction close to abstinence is associated with a 3.3 and 2.0 mm Hg reduction in 
systolic BP and diastolic BP. A dose-dependent relationship between alcohol intake and BP was 
observed particularly in heavy drinkers consuming at least 6 drinks/day. In this group, more pro-
found BP reductions can be expected by reducing alcohol intake. Additionally, both trial data and 
observational literature support the hypertensiogenic effect of binge drinking, which together 
with uncontrolled hypertension, is the most important risk factor for intracranial hemorrhage. 
Consequently, excessive (binge) drinking should be avoided, and patients with high risk for intra-
cranial bleedings should be advised accordingly. Recommendations in different guidelines vary 
regarding the upper limits and definition of drinks, and recommendations for sex-specific upper 
limits for alcohol intake appear questionable. Moderation in alcohol intake and implementation 
of alcohol-free days during the week in both men and women who consume drinks that contain 
alcohol are recommended to improve BP control and overall health.
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INTRODUCTION 
In 2019, global alcohol consumption averaged 
5.5 liters of pure alcohol per person, with 
significant variations observed worldwide [1]. 
The range varies from region to region, with 
the lowest consumption, such as the Middle 
East at just 0.3 liters, to the highest consump-
tion, notably in Europe at 9.2 liters [1]. Specif-
ically in Europe, men consume an average of 
14.9 liters per capita, while women consume 
4.0 liters [1]. Alcohol attributable mortality is 
considerably higher among men, accounting 
for approximately 2.07 million fatalities, as 
opposed to 374 000 among women [2]. In 
both sexes, high systolic blood pressure (SBP) 
is a leading risk factor for deaths, responsible 
for 10.8 million fatalities in 2019 [2]. Alcohol 

consumption contributes to disability, meas-
ured in Disability-Adjusted Life Years, repre-
senting 6.3% of the global burden of disease. 
Following closely, high SBP accounts for 6% 
of Disability-Adjusted Life Years, particularly 
in the younger age group (25–49 years) [2].

What is the accepted definition and 
terminology for alcohol intake, 
particularly in the context of the “drink 
concept”?
A standard drink is a measurement of alcohol 
consumption, serving as a benchmark for 
the amount of pure alcohol in a beverage [3]. 
The term drink was introduced for pragmatic 
reasons, because this construct is used in 
epidemiological studies on alcohol consump-
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tion based on self-reported alcohol intake as defined by 
drinks per day [4]. However, with no global consensus 
on the quantity of alcohol contained in a standard drink, 
definitions vary across countries and regions. In Europe, 
in general one drink contains between 10–12 g of alcohol 
[3]. In the United Kingdom, “units” of alcohol are used with 
one unit equating to about 8 g of alcohol [5]. The number 
of units in a drink depends on its size and alcohol strength 
by volume. In the United States, a standard drink contains 
roughly 14 g of pure alcohol. The World Health Organiza-
tion (WHO) offers another standard, defining one unit as 
equivalent to 10 g of pure ethanol [6]. For example, one 
unit represents 125 ml of wine, 250 ml of beer, or 40 ml of 
vodka. This definition has been accepted by more countries 
than any other [5]. The inconsistency and variability in the 
definition of a standard drink create challenges in public 
health communication, research, guidelines, and accurate 
assessment of alcohol-related risks and effects. 

Alcohol consumption is a common modifiable risk 
factor for a range of diseases, including cardiovascular (CV) 
conditions [4, 7]. National and international scientific socie-
ties issue guidelines and recommendations for acceptable 
alcohol consumption, typically classifying different levels 
of risk based on the amount of pure alcohol in grams or 
standard drinks, as seen in guidelines for hypertension 
management. Nevertheless, these recommendations 
frequently present divergent and incongruent definitions 
for acceptable alcohol intake (Table 1). The consensus 
on acceptable alcohol consumption for individuals with 
hypertension varies, but generally, moderation is the key. 
Moderate drinking is often defined by scientific societies 
as up to one drink per day for women and up to two drinks 
per day for men; therefore, placing a higher threshold 
for moderate drinking for men than women. This notion 
appears peculiar considering that the number of alco-
hol-related deaths in men is more than four times greater 
than in women [2]. Differences in blood pressure (BP) 
sensitivity to alcohol between sexes might explain these 
sex-specific recommendations. Women have a reduced 
ability to metabolize alcohol by first-pass metabolism and 

gastric mucosal alcohol dehydrogenases [15]. Furthermore, 
variations in body fat distribution, body size, and drinking 
habits contribute to these differences, as men tend to 
consume alcohol more frequently and in larger amounts 
compared to women [16].

How does drinking alcohol impact BP?
Numerous of both acute and chronic conditions, have pro-
posed various mechanisms related to neural and hormonal 
reactions. These mechanisms involve sympathetic nervous 
system activation, increased renin and cortisol levels, mod-
ification of carotid baroreceptor response, and increased 
peripheral vascular muscle tone [17]. Additionally, exper-
imental evidence indicates that alcohol consumption af-
fects addversely endothelial function, reducing nitric oxide 
production and promoting generation of reactive oxygen 
species and oxidative stress [18] (Figure 1). 

Acute effects of alcohol intake on BP
Acute alcohol consumption has a biphasic effect on BP 
with an initial dose-dependent reduction in both SBP 
and diastolic BP (DBP) and an increased heart rate (up to 
17 hours after exposure). This is due to acute vasodilatory 
effects followed by a later rebound in BP [19]. A Cochrane 
meta-analysis [20] of 32 randomized controlled trials in-
volving 767 participants found no effect of low-to-mode
rate alcohol intake (14 to 28 g) on BP when compared to 
placebo. However, high-dose alcohol (>30 g) resulted in an 
initial reduction in SBP (–3.5 mm Hg) and DBP (–1.9 mm Hg) 
within 6 hours followed by increased SBP (+3.7 mm Hg) and 
DBP (+2.4 mm Hg) after more than 13 hours.

While the relationship between the immediate effects 
of alcohol and the long-term elevation of BP remains 
unclear, there is substantial risk associated with heavy 
consumption, often referred to as binge drinking.

How hazardous is binge drinking?
Heavy episodic drinking, known as binge drinking, is a pat-
tern of alcohol intake that may be defined as consuming 
5 drinks or more in a row for men or ≥4 drinks for women 

Table 1. Recommendations of scientific societies about alcohol consumption in hypertension management guidelines

Guidelines Recommendation(s)

ESC/ESH (2018) [8] 
ESH 2023 [4]

Less than 14 g for men and 8 g for women per week, alcohol free days, avoid binge drinking
Below 3 drinks/day and close to abstinence in both men and women, avoid binge drinking

ACC/AHA (2017) [9] Less than 2 standard drinks daily for men and 1 standard drink for women

ISH (2020) [10] 2 standard drinks for men and 1.5 for women, avoid binge drinking

Polish Society of Hypertension (2019) [11] Up to 20–30 g of pure alcohol in men per day, but not more than 140 g per week and up to 10–20 g 
of pure alcohol per day in women but not more than 80 g per week, alcohol free days, avoid binge 
drinking

The Chinese Society of Hypertension (2018) [12] Up to 25 g for men and 15 g for women per day and up to 140 g for men and 80 g for women per week

The Korean Society of Hypertension (2018) [13] Less than 2 drinks per day for men, less than 1 for women. Appropriate moderate daily amount of 
alcohol is less than 20–30 g for men; 10–20 g for women. People with lower-than average body weight 
are permitted half of the recommended amount

The Japanese Society of Hypertension (2019) [14]  Up to 20–30 ml ethanol/day (man) or up to 10–20 ml ethanol/day (woman)

1 standard drink (US) =14 g pure alcohol; 1 standard drink (ISH) = 10 g alcohol; drink (Korean) not clear

Abbreviations: ACC, American College of Cardiology; AHA, American Heart Association; ESC, European Society of Cardiology; ESH, European Society of Hypertension
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per occasion within the past 30 days [21]. Frequent binge 
drinking over an extended period is associated with in-
creased BP levels in adolescence and adulthood and may 
be implicated in the development of hypertension [22–24]. 
A large population-based study [25] reported a significant, 
positive association with both infrequent binge drinking 
(less than once a week) (OR, 1.23; 95% CI, 1.02–1.49) and 
frequent binge drinking (heavy consumption) (OR, 1.64; 
95% CI, 1.22–2.22) with hypertension in adolescence. The 
highest risk was observed when frequent binge drinking 
was exercised in both adolescence and early adulthood 
(OR, 2.43; 95% CI, 1.13–5.20) [25]. 

In addition to its role in hypertension development, 
binge drinking is also linked to increased risk of stroke 
and is considered an independent risk factor for mortality 
from ischemic heart disease [26]. Heavy alcohol consump-
tion increases the risk of both intracerebral hemorrhages 
(ICH) and subarachnoid hemorrhages mainly due to alco-
hol-induced hypertension and impaired hemostasis [27]. 
A vasoconstriction caused by episodic alcohol intoxication 
increases both SBP and DBP during intoxication and when 
blood alcohol levels are decreasing, usually at night, both 
pressure levels fall below the basic level [28]. This fluctuation 
in BP may contribute to the rupture of small cerebral arter-
ies with blood entry into the brain parenchyma triggering 
hypertensive ICH [29]. Furthermore, vascular endothelium 
dysfunction promotes the occurrence of incident cerebral 
microbleeds [30]. ICH accounts for 20%–30% of all acute 
strokes, with notably high mortality rates exceeding 50% 
and a range of dismal functional and cognitive sequelae [31, 
32]. Hypertension and excessive alcohol consumption are 
major risk factors for this condition [32]. Moreover, binge 
drinking further amplifies the mortality risk attributable to 
ICH for individuals with chronic drinking habits [33].

Chronic effects of alcohol on BP/incidence 
of hypertension: Threshold and sex-specific 
differences
The association between alcohol consumption and hyper-
tension was first reported by Lian back in 1915 [34] and 
has been ever since documented by numerous studies 
[35]. A community study on atherosclerotic risks [35] 
examined the longitudinal association between patterns 
and amounts of alcohol consumption and the incidence 
of hypertension in a large multiethnic cohort. The study 
revealed a higher risk of hypertension in white men 
drinking ≥210 g of alcohol per week but no evident risk at 
low-to-moderate consumption levels (1–209 g per week) 
compared to non-drinkers [35].

A meta-analysis by Roerecke et al. [36] incorpo-
rated data from 20 cohort studies (125 907 men and 
235 347 women, with 90 160 reported cases of incident 
hypertension) revealing sex-related differences in the 
association and a dose-response relationship. In men, 
a small (relative risk [RR] 1.19; 95% CI, 1.07–1.31) but 
significant risk of hypertension started already at a con-
sumption level of 1–2 drinks (12–24 g of pure alcohol) per 
day. This risk increased significantly and consistently with 
higher alcohol intake: RR, 1.51 (0.95% CI, 1.30–1.76) for 
3–4 drinks, and RR, 1.74 (0.95% CI, 1.35–2.24) for ≥5 stand-
ard drinks daily. In contrast, in women, an increased risk 
was observed for consumption of ≥3 drinks per day (RR, 
1.42; 95% CI, 1.22–1.66) [36]. Hence, an increased risk 
could be observed with the lowest daily ingested amount 
in men but in women, the risk was only evident when the 
intake was beyond 2 drinks per day. Notwithstanding, 
women exhibited a steeper dose-response curve and 
higher effect size than men at the corresponding drinking 
levels [36]. 

Figure 1. Mechanisms mediating the adverse effects of alcohol on blood pressure

Abbreviations: ACE, angiotensin-converting enzyme; ACTH, adrenocorticotropic hormone; Ang II, angiotensin II; CRH, corticotropin-releasing 
hormone; eNOS, endothelial nitric oxide synthase; ET, endothelin; NE, norepinephrine; NO, nitric oxide; SNS, sympathetic nervous system
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The association between alcohol intake and incident 
hypertension at low levels of consumption was further 
scrutinized by another meta-analysis of 31 cohort studies 
(414 477 participants) by Liu et al. [37]. At 10 g/d, men 
showed a significantly higher risk (RR, 1.14; 95% CI, 1.07, 
1.20) than women (RR, 0.98; 95% CI, 0.89, 1.06), with a com-
parable effect size as reported by Roerecke et al. [36]. In 
the dose-response analysis of both men and women, each 
10 g/d increment of consumption increased the RR of hy-
pertension by 6% (RR, 1.06; 95% CI, 1.05, 1.08) compared 
with non-drinkers while a consumption of 50 g/d, increased 
the risk by 35%. The study highlighted the sex-specific 
difference in the dose-response association evident also 
at low-level of alcohol consumption [37].

Recently, a dose-response meta-analysis of nonexper-
imental cohort studies indicated a linear relationship be-
tween alcohol intake and BP with no evidence of a thresh-
old for the association [38]. The meta-analysis included 
19 548 participants with a median follow-up of 5.3 years 
using a dose-response 1-stage meta-analytic approach; 
hence, the authors were able to assess a much broader 
range of exposure including low levels. Alcohol intake at 
12 g of alcohol per day was associated with a small increase 
in SBP of 1.25 mm Hg (95% CI, 0.49–2.01) compared with 
nondrinkers [38]. Statistically significant differences in both 
SBP and DBP were more pronounced at higher levels such 
as 24 g/day where SBP increased by 2.48 mm Hg (95% CI, 
1.40–3.56) and DBP by 2.03 mm Hg (95% CI, 1.19–2.86). 
Sex-specific analyses showed an almost linear association 
between baseline alcohol intake and SBP changes in both 
men and women, with no threshold for the association in 
either sex [38]. The association had a steeper slope for SBP 
in men than in women, whereas for DBP the relationship 
was linear for men only [38]. Notably, women constituted 
only 32% of the total sample. 

Recommendations from the contemporary national 
and international guidelines advise to moderate alcohol 
intake to low-to-moderate alcohol consumption of up to 
2 standard drinks per day for men and up to 1 drink per 
day for women in the context of managing hypertension. 
However, the safety and benefits of such low-to-moderate 
consumption are being called into question, as they may 
not be entirely risk-free. 

Weighing the benefits of alcohol against the risks 
— is there somehow a right balance?
An important issue is addressing the total effect of alcohol  
and the controversies about the amount of alco- 
hol associated with risk, which begs the question: is  
alcohol entirely bad?

While long-term heavy drinking is an established 
cause of hypertension, responsible for approximately 16% 
of cases of hypertension worldwide [39], findings from 
different studies on the effects of alcohol in CV disease 
(CVD) have been contradictory. Several epidemiologi-
cal studies identified a protective association between 

low-to-moderate consumption of alcohol, BP, and CVD 
[40–42]. They reported a J-shaped or U-shaped association 
with benefits at low consumption and harmful effects at 
high consumption. The belief that alcohol could be ben-
eficial for health is related to the “French paradox” based 
on findings from the WHO MONICA project [43]. This 
project, conducted primarily in Europe, aimed to explore 
the connection between saturated fat consumption and 
CVD mortality. A correlation between higher saturated 
fat intake and increased cardiovascular-related deaths 
was observed. However, this pattern did not hold true in 
all regions, with France presenting a striking anomaly. It 
exhibited notably high consumption of saturated fats but 
a lower than expected CV mortality rate. This intriguing 
phenomenon, labeled the “French paradox”, was attributed 
to higher alcohol consumption in France, primarily in the 
form of red wine [43]. 

A meta-analysis of 10 studies [44] confirmed the 
J-shaped association between wine consumption and 
vascular events as well as CV mortality with a maximum 
protection observed at 21 g of wine per day [44]. Another 
comprehensive meta-analysis of one million participants 
found that low-to-moderate alcohol consumption is 
linked to significant reductions in total mortality [45]. In 
men, the maximum benefit was achieved at one to two 
drinks daily, leading to a 17% reduction in total mortality 
(95% CI, 15%–19%) and for women, half to one drink daily, 
resulting in an 18% decrease in total mortality (99% CI, 
13%–22%). Intake levels exceeding 2.5 drinks per day for 
women and 4 drinks per day for men, were associated with 
progressively higher mortality rates in a dose-dependent 
manner [45].

In another study involving 245 000 individuals, both 
light (up to 3 drinks per week) and moderate drinkers 
(4–7 drinks per week for women, 4–14 drinks per week 
for men) drinking was linked to lower CV mortality when 
compared to heavy users (>7 drinks per week for women 
or >14 drinks per week for men) or those who abstained 
from alcohol [46].

Moreover, a pooled analysis of eight prospective stud-
ies encompassing 192 067 women and 74 919 men from 
North America and Europe found a negative association 
between alcohol intake and the risk of coronary artery 
disease [47]. 

A valid explanation to the “French paradox” and the 
seemingly protective behavior exhibited by wine as an alco-
holic beverage at low consumption levels lies mainly in the 
presence of biological active compounds, namely, polyphe-
nols, in its composition [48]. These include the flavonoids, 
e.g., quercetin, catechin, and the non-flavonoids, such as 
stilbenes (resveratrol and polydatin) [49]. The protective 
effect of the bioactive compounds in wine is attributed to 
their anti-oxidant, anti-thrombotic, and anti-inflammatory 
properties [50], which was confirmed by meta-analyses 
reporting on the beneficial effects of the polyphenols, from 
red wine or berries on the CV health [51, 52].
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Furthermore, long term low-to-moderate wine con-
sumption was reported to increased high-density lipopro-
tein levels, an effect mediated by ethanol, presumably by 
increasing hepatic lipoprotein production and transport 
rate [53]. However, certain factors challenge the robustness 
of the data substantiating this assertion [48]. The majori-
ty of these observational admit limitations in the study 
design allowing for residual confounding and bias. These 
include, for example, misclassification of former drinkers 
as nondrinkers. Former drinkers might have ceased al-
cohol consumption due to health-related factors such as 
serious illness thus overestimating the health benefits of 
alcohol in the other comparator group [54]. Many studies 
focus on cohorts with participants above 35 years of age, 
potentially biasing the assessment of lifetime drinking 
effects. Episodes of binge drinking are more common in 
one’s 20s, and individuals who engaged in heavy or binge 
drinking during their 20s are more likely to become ab-
stainers after the age of 35 [55]. As a result, their CV risk, 
even though they are categorized as nondrinkers in some 
studies, may be elevated due to the underestimation of 
heavy or binge drinking during their youth [56]. Inconsist-
ency in participant self-reporting of the amount of alcohol 
consumed, and failure to estimate the actual consumption 
further add to the limitations. Moreover, individuals who 
consume modest amounts of alcohol tend to have higher 
socioeconomic status, adopt nutritious dietary habits, 
and engage in a more physically active way of life. These 
limitations highlight the complexity and challenges of 
studying the relationship between alcohol consumption 
and CV health due to many forms of bias introduced 
into the studies. Considering all these limitations, the CV 
benefits of low-to-moderate alcohol consumption remain 
questionable, or even overestimated. 

How different levels of habitual alcohol 
consumption, from low to heavy, affect 
cardiovascular health?
The potential challenges associated with establishing 
causation through observational studies and the limited 
scope and duration of trials on moderate alcohol con-
sumption have created a situation of uncertainty. While 
epidemiologic studies have advocated CV benefits with 
low alcohol intake, compared to either abstinence or heavy 
consumption, suggesting J- or U-shaped relationship, 
emerging evidence form Mendelian randomization (MR) 
studies suggests otherwise. MR studies use genetic infor-
mation to mitigate confounding between exposure and 
outcome [57]. They can investigate causal connections by 
using naturally occurring genetic variations as impartial 
substitutes for an exposure [57], which is advantageous 
since genetic predisposition is unaffected by confound-
ers. In this case, the residual confounding described earlier 
due to healthier lifestyle, socioeconomic, and behavioral 
factors that tend to coincide with modest alcohol drinking 

could be alleviated. A cohort study [58] using data from the 
UK Biobank (2006–2010, follow-up until 2016) involving 
371 463 (54% women) individuals employed both linear 
and nonlinear MR in the analysis. The study demonstrated 
a consistent nonlinear, risk-increasing relationship between 
alcohol consumption and CV diseases (hypertension and 
coronary artery disease). The risk was modest at low con-
sumption level but escalated at higher levels, indicating 
that even low alcohol intake was associated with a mod-
est increase in risk. Therefore, it provided evidence that 
alcohol consumption, across all levels, is associated with 
increased CV risk including also the amounts considered 
harmless by current international guidelines. Moreover, 
the study reported attenuation in the apparent protective 
associations between modest alcohol intake and CV risk 
when confounding lifestyle factors were adjusted for [58]. 
Hence, the cardioprotective associations observed with 
the J- and U-shaped epidemiologic curves are largely un-
substantiated.

The idea of carrying out large multicenter randomized 
intervention trials to investigate the influence of moderate 
alcohol consumption on CV health appears promising but 
comes with significant challenges and complexities. In 
2018, the National Institutes of Health in the United States 
initiated a randomized clinical trial (MACH 15) to examine 
the effects of daily moderate alcohol intake (11–15 g of 
ethanol or one standard drink) compared to abstention 
on the risk of major CV events [59]. However, this study 
was swiftly terminated due to ethical concerns and the 
potential for bias and conflict arising from industry in-
fluence [60].

Apart from the questionable CV benefits of low-to-mod-
erate alcohol consumption, excessive drinking can lead to 
adverse health consequences. Heavy alcohol intake is dan-
gerous and is a leading risk factor for death and disability. 
A study examining the impact of vodka consumption on 
premature death among 200 000 Russian adults found that 
heavy vodka consumption significantly increased the risk of 
death. Among male smokers who consumed ≥3 bottles of 
vodka per week, the 20-year risk of death was 35% and 64% 
at age range 35–54 and 55–74 years, respectively [61]. An-
other study [62] analyzed data from nearly 600 000 current 
drinkers in 19 high-income countries without prior CVD to 
determine the thresholds associated with the lowest risk 
of all-cause mortality and CVD. They found that, in both 
men and women, those who drink 100–≤200 g alcohol per 
week or higher have lower life expectancy at age 40 years 
compared to those who consume less. Moreover, alcohol 
consumption was linearly associated with higher CVD 
risk such as stroke, coronary disease, heart failure, of fatal 
hypertensive disease [62]. A threshold for the lowest risk of 
all-cause mortality of around 100 g of alcohol per week was 
suggested which is lower than the alcohol consumption 
limits recommended by most guidelines [62], highlighting 
the lack of a safe level. 
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Beyond hypertension: What other CV 
ramifications of alcohol consumptions should be 
considered?
There’s a well-documented association between excessive 
alcohol consumption and an increased risk of numerous 
CV conditions, among which are arrhythmias, coronary 
artery disease, and cardiomyopathy [63]. These complica-
tions may arise due to prolonged hypertension or through 
various other pathophysiological mechanisms not directly 
related to hypertension. Excessive alcohol consumption 
significantly affects the heart, potentially triggering ar-
rhythmias and, albeit infrequently, even leading to sudden 
cardiac death [64]. Hence, a term “holiday heart” was de-
vised for acute arrhythmias, mostly atrial fibrillation (AF), in 
individuals who engage in heavy or binge drinking during 
festivities or celebrations [65]. Alcohol can induce arrhyth-
mias through various mechanisms acting as a trigger for 
AF by disrupting the heart’s electrical system, shortening 
the atrial effective refractory period and slowing atrial 
conduction [66]. It can disrupt electrolyte balance, impact 
the autonomic nervous system, directly affect cardiac 
cells, and increase the heart rate [66]. Habitual drinking 
contributes to a progressive remodeling of the atria and 
is a modifiable risk factor for AF and left atrial dilation [67]. 
A recent meta-analysis [68] analyzing data from 13 pro-
spective studies encompassing over 10 million participants 
with 214 365 AF cases showed a 6% increase in AF risk per 
1 drink per day (about 12 g) rise in alcohol intake across 
sexes (RR, 1.06; 95% CI, 1.03–1.08). The relationship was 
linear in men but J-shaped in women indicating that mod-
erate alcohol consumption might have a different impact 
on AF risk in women [68]. Alcohol can also exacerbate the 
risk of developing AF by increasing BP while hypertension 
per se is a significant risk factor for developing AF [69]. 
Therefore, both hypertension and AF can be exacerbated 
or triggered by excessive alcohol consumption. Hence, 
alcohol consumption may potentially worsen the clinical 
presentation of hypertensive individuals and should be an 
integral part of comprehensive management of hyperten-
sion and arrhythmias to reduce the risk of complications.

While alcohol-induced BP elevation is a significant 
contributor to left ventricular dysfunction, the overall im-
pact of alcohol on the heart is multifaceted. Alcohol exerts 
direct toxic effects on cardiac cells, propagates alcoholic 
cardiomyopathy and arrhythmias which are crucially in-
volved in compromising the function of the left ventricle 
in individuals with alcohol abuse disorders [70]. Alcohol 
abuse exacerbates the complications of hypertension on 
the heart, particularly the left ventricle, significantly in-
creasing the risk and severity of left ventricular dysfunction 
in individuals with both alcohol abuse and hypertension 
[71]. Chronic alcohol use can induce various echocardi-
ographic alterations reflecting structural and functional 
damage caused by alcohol in the heart that vary based on 
the duration and extent of alcohol consumption. In a study, 
chronic alcohol intake over an average of 16 years in a dose 

of 4 alcohol units per day caused left ventricle hypertrophy, 
diastolic and systolic dysfunction with an increase in left 
atrial volume, decreased ejection fraction and impaired 
global and layer-specific longitudinal strain [72].

Finally, alcohol abuse can significantly contribute to 
the side effects observed in patients on antihypertensive 
medications by amplifying drug side effects including the 
risk of orthostatic hypotension and falls [73]. This is espe-
cially relevant for older adults who are more susceptible 
to these adverse effects. Antihypertensive drugs mostly 
implicated in this context are diuretics, vasodilators such 
alpha blockers, and centrally acting antihypertensives 
[74]. Alcohol exerts diuresis which, when combined with 
diuretics, might increase the risk of dehydration, exacer-
bating side effects such as dizziness or electrolyte imbal-
ances. These interactions necessitate careful monitoring 
and clear guidance on alcohol use alongside medication 
to mitigate risks in older adults. 

The prevalence of potentially serious alcohol-med-
ication interactions in older adults was studied in the 
Irish Longitudinal Study on Ageing (TILDA) [75] cohort, 
which demonstrated an overall prevalence of potential 
interactions in 18% of participants with 8% at risk of one 
interaction and 10% at risk of at least two interactions. The 
most common interactions involved, indeed, CV agents 
with estimated 15% of older adults identified as being at 
risk of a serious alcohol-medication interaction.

A question to the physician: “Which lifestyle 
changes do you recommend to your patients with 
hypertension?”
Alcohol consumption should be assessed at the primary 
care level when dealing with elevated BP, which is advocated 
by the guidelines for hypertension management including 
the European guidelines. The latter specify that all patients 
should have their alcohol consumption assessed and encour-
aged to reduce their intake if they drink heavily [4]. However, 
it appears that addressing alcohol intake remains one of the 
least prioritized aspects of hypertension management [76]. 

 A survey conducted among 1064 physicians assessed 
physician behavior regarding alcohol consumption 
screening and awareness of the European guidelines on 
moderate alcohol consumption [77]. The survey revealed 
that while 81.9% of physicians generally quantify alcohol 
consumption in hypertensive patients, only 28.6% screened 
alcohol consumption in patients with newly detected hy-
pertension, and 14.5% in patients with treatment-resistant 
hypertension. The study highlighted a deficit in clinical 
practice and the need for improved screening and manage-
ment of alcohol consumption in hypertensive patients [77].

How effective is alcohol reduction in lowering BP? 
Is there a threshold for the effect?
A systematic review and meta-analysis [78] analyzed 
36 randomized controlled trials involving 2865 participants 
(of whom 401 were women) and showed that moderating 
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alcohol consumption has the potential to lower BP in 
a dose-dependent manner, suggesting a threshold effect of 
≥3 drinks per day. The study found that the most substantial 
reduction in SBP (–5.5 mm Hg [95% CI, –6.7 to –4.3]) and 
DBP (–4.0 mm Hg [95% CI, –4.7 to –3.3]) was among individ-
uals consuming ≥6 drinks per day when their alcohol intake 
was reduced by 50%. The results may be more applicable 
to men, as women constituted only a small fraction of the 
participants in the trials included.

CONCLUSION
Moderation in alcohol intake and implementation of alco-
hol-free days during the week in both men and women who 
consume drinks that contain alcohol represents an impor-
tant lifestyle intervention in patients with hypertension and 
is recommended to improve BP control and overall health.
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